146  . . . NATURE OF MATTER AND ENERGY

a vacuum, Torricelli helped to destroy a false animistic conception
of nature akin to that which Galileo had combated when he
proved the absurdity of Aristotle's idea that every object had its
natural level in the universe and would go there like a homing
pigeon if released.

At the same time, but independently of Torricelli, an interesting
German, Otto von Guericke, burgomaster of Magdeburg, was in-
venting an air pump and demonstrating the magnitude of atmos-
pheric pressure in spectacular exhibitions. In one famous display
before Emperor Ferdinand III, von Guericke used two teams of
eight horses each, pulling in opposite directions, to remove the
hemispherical lid from an evacuated copper globe a little more than
a foot in diameter. Eight horses against the atmospheric force on
a few square feet! European scholars were excited by the new
knowledge of the atmosphere and the possibilities of a vacuum.
Pascal had the Torricellian experiment repeated on a mountain top
and found, as he expected, a lowering of the barometric column.
A new way to measure altitudes above sea level was being born.
Accurate knowledge of the atmosphere that had bathed mankind
and fed his lungs for hundreds of thousands of years was finally
coming to light.

Laws of Boyle and Charles
Two exact laws of nature were now added to the meager com-
plement which our brief summaries have pointed out. Robert
Boyle of England, using Torricelli's technique of measuring air
pressures with columns of mercury, discovered the law which is
basic in the modern kinetic theory of gases. At constant tempera-
ture the volume of an enclosed mass of gas is inversely proportional
to the pressure. In other words, double the pressure and the gas